Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.002 Å; R factor = 0.052; wR factor = 0.148; data-to-parameter ratio = 13.4.
Related literature
For similar crystal structures, see : Brandy et al. (2009 : Brandy et al. ( , 2012 ; Akinboye et al. (2009a,b) . For the pharmacological properties of related compounds, see: Bakare et al. (2003) ; Berhe et al. (2008) ; Lien et al. (1997); Huang, et al. (2005) ; Khraiwesh et al. (2011) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). RJB wishes to acknowledge the NSF-MRI program (grant CHE-0619278) for funds to purchase the diffractometer. We also acknowledge MRI grant No. CHE-1126533 from the National Science Foundation for the purchase of a TOF LC/ MS system used in this study and also funded in part by grant No. 5-U54-CA914-31 (Howard University/Johns Hopkins Cancer Center Partnership). (Lien et al.(1997); Huang et al. (2005) ; Bakare et al. (2003) , Khraiwesh et al. (2011) ). During imide synthesis (2-N-bis(benzoyl)amino-1,4-naphthoquinone (Brandy et al. (2012) ), we obtained the intermediate amido analog, 2-N-benzoylamino-1,4-naphthoquinone. In order to eventually perform an anticancer SAR (structure-activity relationship) study, these intermediate amido analogs were isolated, crystallized and subjected to an X-ray diffraction study.
This showed that the naphthoquinone scaffold was planar with N-H and C=O bonds anti to each other. A dihedral angle between the naphthoquinone ring and the amide group of -2.6 (3)°, accompanied with the dihedral angle between the amide group and the phenyl group of -8.8 (2)° makes the naphthoquinone ring coplanar to the phenyl group. The bond distances and angles are similar to those found in related structures (Brandy et al., 2009 (Brandy et al., , 2012 Akinboye et al., 2009a Akinboye et al., , 2009b . The crystal packing pattern results from N-H···O hydrogen bonds along with two weak intermolecular C-
H···O interactions.
Experimental 2-Amino-1,4-naphthoquinone (318 mg, 1.83 mmol) was dissolved in freshly distilled THF (15 ml). NaH (115 mg, 4.78 mmol) was added and the mixture was stirred at room temperature for 15 min. The appropriate benzoyl chloride (0.55 ml, 4.74 mmol) was added, drop wise, and the mixture was stirred for 24 h. THF was evaporated under vacuum and the mixture was washed with ice-water (10 g ice in 10 ml water). The ice-water mixture was extracted with CH 2 Cl 2 (30 ml, 20 ml consecutively) and the combined organic phase washed with water (3 x 20 ml), saturated NaCl solution (20 ml), then dried over anhydrous MgSO 4 . The crude was purified via triturating in ethanol (2 ml) and column chromatography with an eluent mixture of ethyl acetate and hexane to furnish the amide (39 mg, 7.7%). A mixure of block and needle crystals were obtained from column chromatography. The block crystals were identified as the imide (Brandy et al., 2012) and the needles were identified as the amide. The needle crystals were hand-picked from the mixture and analyzed by X-ray diffraction.
Refinement
H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with N-H = 0.88Å and C-H = 0.95Å and U iso (H) = 1.2U eq (C,N). 
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